Background: Many people experience varying levels of discomfort when confronted with the prospect of dental treatment. Dental treatment can be a traumatic experience, especially for children and adolescents with dental anxiety. In this age group, dental fear causes a significant problem in dental management and has been related to severe dental caries and dental pain. The Dental Fear Survey ( DFS ) is the most widely used measure of dental fear. This study was undertaken to develop the Korean version of the DFS ( K-DFS ) and test its reliability and validity. Methods: The K-DFS, which uses projective techniques to measure children's and adolescents' dental fear, was developed. The DFS was translated into Korean and participants were selected via convenience sampling. Reliability and validity were tested using data from a sample of 813 middle school students in Gyeonggi Province, selected from the Self questionnaire survey. The K-DFS was administered twice to 102 adolescents aged 12-15 years. Results: The K-DFS had high internal consistency reliability (99.1%) but low test-retest reliability.
INTRODUCTION
Therefore, in Korea, there seems to be potential for caries reduction. Community-based oral disease prevention programs are urgently needed for the promotion of oral health. These differences remain when employment status and/or income are controlled for, indicating that financial disparities may not explain the higher caries rates, especially gender differences in caries prevalence. Dental fear is known to contribute to dental avoidance [5] .
One impact of not going to a dentist regularly is the increased likelihood of developing more serious dental problems, which may be manifested by the tendency to report that the most recent dental visit was due to pain or dental problem, compared with check-up [6] . However, evidence on the relationship between oral disease and dental fear is mixed; some researchers have found that high dental fear is associated with more caries [6, 7] while others have not [8] . A higher number of missing teeth and fewer filled teeth are more consistently reported in fearful individuals [5] [6] [7] [8] , possibly due to a failure on their part to obtain dental care until the carious teeth cannot be restored and must be extracted. Lee et al. found that in Korean adolescents, dental anxiety is related to oral health behavior, the type of conditions they present with, the treatment received, and dental caries experience.
Therefore, systematic programs that could relieve adolescents of dental anxiety should be developed [9] .
To date, little is known about dental fear in Koreans.
Measures of dental fear appropriate for the Korean population would permit better epidemiological research as well as help in the evaluation of dental fear treatments.
Self-report measures of dental fear are commonly used to permit quick assessment of the degree of dental fear experienced by patients. Since there can be cultural differences in various anxiety disorders, including dental fear [10, 11] , it is important to develop measures appropriate for different cultural groups.
The aim of this study to translate the Dental Fear Survey into Korean for use with children and adolescents.
MATERIALS AND METHODS

Participants
The subjects were middle school students in a health promoting school in Gunpo, Gyeonggi Province. A total of 813 students were enrolled in the first survey. Of these, 103 (12.55%) completed the second survey too.
Methods
Translation of the Dental Fear Survey
Kleinknecht's 20-item Dental Fear Survey [12] was translated from English into Korean, in accordance with the principles proposed by Gulliemin [13] . The final version was created based on discussions among a dentist, a pediatrician, and an Oriental medicine doctor, all of whom had experience in conducting research with children and adolescents. The English and Korean versions of the DFS are included in the appendix.
Characteristics of the Dental Fear Survey
The DFS consists of a total of 20 items covering "visit avoidance" (2 items), "triggers of physiological responses" (5 items), "dental irritation during dental treatment" 
Evaluation of reliability
Reliability and validity testing is a common and necessary procedure in the development of research tools. In the present study, test-retest reliability was determined by calculating Spearman's rank-order correlation coefficient and Cohen's kappa for the scores of the first and second survey. According to Spearman, a correlation coefficient of 0.5 and over can be considered strong. Cronbach's alpha was used to determine internal consistency reliability.
Evaluation of validity
Generally, to determine validity, researchers test content validity, criterion validity and construct validity. In the present study, criterion validity was assessed by calculating the correlation between participants' selfreported scores and observers' ratings, using Spearman's rank-order correlation analysis because the data had a skewed distribution (most participants had low fear levels). Differences in responses to the question "were you ever frightened when you visited a dentist?" were analyzed usinga chi-square test.
RESULTS
K-DFSscore distribution according to general characteristics
K-DFS scores did not significantly differ by gender and grade (P > 0.05). for the K-DFS in each subgroup.
Reliability testing
Cronbach's alpha, a measure of internal consistency reliability, was very high for the total K-DFS, at 0.992 (Table 2) . Item-total correlations ranged between 0.990 and 0.992 and after adjustment, ranged between 0.883 and 0.977. The following had relatively low item-total correlations: "When having dental work done: I perspire,"
"When having dental work done: I feel nauseated and sick to my stomach…," "Seeing the dentist walk in …,"
and "Seeing the anesthetic needle …" If an item was eliminated, the standardized Cronbach's alpha barely changed. In the test-retest reliability analysis, items with Cohen's kappa values below 0.4 or Spearman's correlation coefficients below 0.5 were eliminated. All results are shown in Table 3 .
Criterion validity test
The inspection result, Spearman correlation is -0.934~ -0.960 to see a very high correlation. And about "Were you ever frightened when you visited a dentist?",we Table 4 . Continued answer a result of a response to category 20 is the difference between a survey in both Statistically significant. It showed that the P < 0. 05 (Table 4) .
DISCUSSION
Generally measure of dental fear according adult population, there were many methods, Corah Dental
Anxiety Scale (DAS) [14] [20] . Frequently the two most used measures of overall dental fear in adults are Corah's Dental Anxiety Scale (DAS) [14] and Kleinknecht's Dental Fear Survey (DFS) [18] .
The original DFS contained 27 items [18] , which the authors later reduced to 20 [12] . Both were originally developed in English. The original DAS is a 4-item questionnaire, asking respondents to rate their anxiety as they imagine approaching four dental stimuli, such as contemplating going to the dentist tomorrow. Each item is answered on a 5-point scale, so that scores may range from 4 (no fear) to 20 (highest level of fear). The
Modified Dental Anxiety Scale (MDAS) [15] [15, [21] [22] [23] [24] . The DFS assess a broader array of dental stimuli than the MDAS, such as seeing the drill, smelling the dental office, and the like. In addition, the respondent is asked to rate specific physiological responses to dental stimuli, such as muscle tension and increased breathing rates. Two items assess avoidance of dental appointments due to fear, and one item asks for an overall rating of fear of dental work. Each item is rated on a 5-point scale.
Possible scores range from 20 (no fear) to 100 (highest level of fear). The DFS has been found to be reliable and valid in samples of college students and dental patients [16] . The measure has been translated into a number of languages, including Danish, Swedish, Norwegian, Hungarian, Brazilian, Turkish, Chinese and Malay [25] [26] [27] [28] [29] [30] [31] [32] . To our knowledge, no Korean version of the DFS has been developed. Therefore, we elected to perform our own translation of this measure, and developed a Korean version of the DFS for use with children and adolescents, with good construct validity.
However, the K-DFS had unexpectedly low test-retest reliability (0.4; 95% CI = 0.34-0.85), measured by intraclass correlation coefficients in a sample of middle school students over a four-week interval.
In conclusion, this study is the first to develop a Korean version of the DFS. We created and assessed a new translation of the 20-item DFS for Korean adolescents.
The internal consistency reliability of the K-DFS was very good, with Cronbach's alpha coefficients ranging from 0.80 to 0.96. It also had good test-retest validity but its test-retest reliability was lower than expected.
Therefore, we need to further examine the test-retest reliability of the K-DFS and replicate the current study in different samples covering various age groups.
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